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OO01mmast TpyI0eMKOCTh 10 3ET

Yacos 1o yueGHOMY IJIaHy 360 Bupap! KOHTpoOIA Ha Kypcax:
B TOM YHCJIE: JK3ameH 1,2
ayAUTOPHbIE 3aHATH 184
caMocCTosTeIbHas paboTa 82
4acoB Ha KOHTPOJIb 72

Pacnpezle.nelme YacCoB JUCHUIIVIMHBI 110 CEMeCTpaM

Cemectp
(<Kypc>.<Cemectp 1(1.1) 2(1.2)
Ha Kypce>) HUroro
Henens 152/6 19
Bun 3ansatuit vin | P01 | vo | p1 | vn PIl
Jlexun 56 |56 (36 [36 |92 |92
IMpakTuyeckne 56 |56 |36 (36 |92 |92
Wnas KoHTaKTHas 12 |12 |10 |10 [22 |22
pabota
Uroro ayn. 112 {112 |72 |72 | 184 (184
KonrakrtHast paGora | 124 124 (82 |82 |206 | 206
Cam. pabota 56 |56 |26 |26 |82 (82
Yacel Ha KOHTPOJIb 36 (36 |36 |36 |72 |72
HUroro 216 | 216 | 144 | 144 | 360 | 360
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1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1 | Llenpro AUCIMIUIMHEI ABISETCSA 0OecredeHre 6a30BOT0 YPOBHS 3HAHUN M YMEHUH PEIICHHUS MaTeMAaTHIECKUX 3a/1a4 U
IIPUMEHEHHUS UX B MEXIUCIHUIIMHAPHOM KOHTEKCTE, a Takke (POpMHPOBAHUE HABBIKOB HCIOJIb30BAHHUS MAaTEMAaTHUECKUX
METOJIOB B TPAKTHYECKOH AEATEIBHOCTH.

2. MECTO JUCIIUMIVIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: b1.0

2.1 | TpeGoBaHusl K NpeIBAPUTEIbHOI MOATOTOBKE 00Y4aIOLIerocs:

2.1.1 [ Obyqaromuiics nomkeH 00s1aAaTh 3HAHUSAMY, YMECHUSIMH U HaBBIKAMU 110 KypCy MaTeMaTHKU Ha 0a3e CpemHero
CIELMAILHOTO WM CPEIHEro 001Iero o0pa3oBaHus

2.2 | JMCHMILUTMHBI M IPAKTHKH, JJIs1 KOTOPbIX OCBOECHUE TAHHOMH TUCIHILTMHBI (MOTYJIsI) HEOOXOAUMO KAK
npeamecTBYOIIee:

2.2.1 | MexaHuka >KUIKOCTH U ra3a

2.2.2 | TeopeTnueckasi MEXaHUKa

2.2.3 [ Obmas 21eKTPOTEeXHUKA U SIEKTPOHUKA

2.2.4 | Texunueckass MeXaHHKa

2.2.5 | IlpousBoacTBEeHHAs IPAKTUKA

2.2.6 | TexHonoruueckast mpaKkTUKa

2.2.7 | Uctopus nosxapHOW OXpaHbl

2.2.8 | MexaHuKa »KUIKOCTH U ra3a

2.2.9 | Gunocodus

2.2.10 | O6mast AMEKTPOTEXHNUKA U STIEKTPOHHUKA

2.2.11 | ConpoTUBI€HUE MAaTEPUAIIOB

2.2.12 | Texnonoruueckas (MIpOSKTHO-TEXHOJIOTUIECKAast) TPAKTHKA

2.2.13 | Teopust ropeHust 1 B3pbIBa

2.2.14 | Opraau3alMOHHO-CITy>KeOHas paKTHKa

2.2.15 | IIporHo3upoBaHue ONAcHBIX (PaKTOPOB MOKapa

2.2.16 | TemmorexHuka

2.2.17 | ®u3uUKO-XMMUYECKHUE OCHOBBI PA3BUTUSA U TYIIECHHS [I0KapOB

2.2.18 | PaccienoBanue moxxapos

2.2.19 | Hayuno-uccnenoBarebckas padoTa

3. KOMIETEHLIMA OBYYAIOIIETOCSI, POPMHUPYEMBIE B PE3YJIBTATE OCBOEHMS AUCLUILINHBI
(MOZY.JIs)

YK-1: Cnioco0eH ocylmiecTBIATH KPUTHYECKUH aHAJIU3 MPO0JIeMHbIX CUTYallMii HA OCHOBE CMCTEMHOI0 IOAX0/a,
BbIPa0ATHIBATH CTPATEruIo AeiicTBUM

YK-1.1: Onucanue cytv npoOIeMHON CUTY-aIun

VYK-1.2: BeIsiBIeHHE COCTaBISIONINX MTPO-0JIEMHON CHTYAIINH U CBSI3eH MEX-Ty HUIMHU

VYK-1.3: C6op u cucremaruzanus nHPOp-Mauu mo npodieme

VYK-1.4: Ouenka aieKBaTHOCTH M JOCTO-BEPHOCTH WH(GOPMAIIUH O MPO-OJIEMHOM CUTYAITUH

YK-1.5: Be16op MeTO0B KPUTHYECKOTO aHAJIM3a, aJICKBATHBIX MPOOIEMHON CUTyannn

VYK-1.6: Pa3paboTka 1 060cHOBaHHE IU1aHa IEHCTBUH M0 pelIeHUIO MPOoOIeM-HON CUTYyaIuH

YK-1.7: Bei6op crioco6a 000CHOBaHHS pe-IIeHUsI (MHIYKIUS, TeTyKIUs, 0 aHAIOTHH) TIPOOIEMHON CHTYaIH




OIIK-3: CnocodeH pemiaTh NpUKJIAAHbIE 321a4i B 00J1aCTH o0ecnedeHHusl MOKAPHO 6e301aCHOCTH, OXPAaHbI OKpYKalouIeil

cpeaBl H KOJOTHYECKOi 0e30MacCHOCTH, HCIOJIB3YS TEOPHIO H MeTOABI GyHAAMEHTAIBHBIX HAYK;

OIIK-3.1: Ananu3, KpUTHYECKOEe OCMBICIICHE HHPOPMANNH, YMEHHE pacCMaTPH-BaTh BO3MOXKHBIC BApHAHTHI pellie-Hus 3a1a4n

OI1IK-3.2: [IpumeneHue 3HaHMi (HyHAaMEeH-TaIBHBIX HAYK A7 pellieHus 3a7a4d B 00JacTu obecreueHus mokapHoi 6e30MacHOCTH,
OXpaHbI OKPY>Kalo-1I1eH Cpebl ¥ SKOIOTHUECKOH 0e3-0ITacHOCTH

B pe3yabTaTe 0CBOCHUS JUCHUIIIMHBI oﬁyqalomuﬁca JOJIZKCH

3.1 |3naTh:

3.1.1 | ocHOBHEIC 3aaa4q U METOAbI AUCUUIUIMHBI, UX PCIICHUA B IPUMCHCHUU K HpO(I)eCCHOHaHLHOﬁ JACATCIBbHOCTH.

3.2 | YMeTh:

3.2.1 | BBLAETATH U CUCTEMAaTU3UPOBATh OCHOBHBIC MIEH B OCTABICHHBIX 33a4ax JAUCIHUILUIMHBL,

3.2.2 | KpUTHUYECKHU OIIEHUBATH JIFO0YIO MOCTYNAIOIIYI0 HHPOPMALUIO, BHE 3aBHCUMOCTH OT UCTOYHUKA; U30eraTh

aBTOMAaTHYECKOTr0 IPUMEHEHUS CTaHJapPTHBIX (POPMYIT M IPUEMOB IIPU PELICHUH 33/1a4 B IPUMEHEHUH K
po(heCCHOHATBHON EATEIBHOCTH.

3.3 | Bmagersn:

3.3.1 | HaBeIKamMu cOopa, 00pabOTKH, CHCTEMATH3AIMU M KPUTHYCCKOTO aHAIN3a HHPOPMALUHU B 00JIACTH IUCIMILINHEI,

HpO(beCCHOHaJ'IBHOﬁ ACATCIBHOCTH U B MCXKJIUCTTUTTIIIMHAPHBIX obacTsx.

4. CTPYKTYPA JUCHUIIJIMHBI (MOAY JISA)

Bun HaunmenoBaHue pa3iesioB U TeM /BUA 3aHATHA/ Cemectp | YUacos | Jlutepatypa | IlpIlo
3aHATUSA / Kvpe AroT
Paznen | Paszpes 1. JIuneiinas aiaredpa
Jlex Jluneiinas anre6pa /JIex/ 1 J1.1J11.3 0
IIp Jluneiinas anre6pa /Tlp/ 1 J12.3 0
Cp Jlunetinas anredpa /Cp/ 1 10 J12.3 0
HKP Jluneiinas anredpa /VIKP/ 1 2 0
Paznen | Pa3znen 2. BekropHas ajredpa
Jlex Bekrophas anrebpa /Jlex/ 1 JI1.1 J11.3 0
Ip Bekrophas anreopa /IIp/ 1 J12.3 0
Cp Bekrophas anredpa /Cp/ 1 10 J12.3 0
HKP Bekrophas anreopal /UKP/ 1 2 0
Paznen | Paszgen 3. AnanuTudyeckasi reoMeTpust
Jlex Amnanutrueckas reometpust /Jlex/ 1 10 JI.1J11.3 0
IIp Amnanutnueckas reometpust /IIp/ 1 10 J12.3 0
Cp Amnanutnueckas reomerpus /Cp/ 1 10 JI2.3]13.3 0
HKP Amnanmutnueckas reomerpust /MKP/ 1 2 0
Paznen | Paspes 4. Ilepemennasn. Ipenena. @ynxkuus
Jlex Iepemennas. [Ipenen. @ynxmms /Jlex/ 1 JI1.1 JI1.3 0
Ip INepemennas. [Ipenen. dynxuns /TIp/ 1 J12.3 0
Cp [epemennas. [Ipenen. dynxuns /Cp/ 1 10 J12.3 0
HKP Iepemennas. [Ipenen. dynxuns /MKP/ 1 2 0
Pazgen | Pazpen S. Inddepenuuanbnoe ncuuciaenne GyHKIUA 0HOMI
nepeMeHHO
Jlex JuddepenunansHoe ucuucieHne GyHKIUA 0JHON mepeMeHHoH /JIek/ 1 10 JIL.1J11.3 0
IIp Juddepennuansroe ucuncienne GpyHKui ogHol nepemenHoit /Ip/ 1 10 J12.3 0
Cp JuddepernunansHoe ucuucieHne GyHKIA onqHoN nepemenHon /Cp/ 1 10 JI2.3J13.2 0
HKP Juddepennuansroe ncancienne GpyHKui ogaol mepemenHoi /MKP/ 1 2 0
Paznen | Paspes 6. HeonpenesneHHbIH M onpeeeHHbI HHTErpaJjl
Jlex Heonpenenennslit u onpeneneHHsi nHTErpan /Jlex/ 1 12 JI1.1 J11.3 0
Ip Heonpenenennsiii u onpeaeneHHbIi naTerpa /I1p/ 1 12 J2.2 0




Cp HeonpenenenHsslit u onpeneneHsslit uaterpain /Cp/ 1 6 2.2 0
HKP HeonpenenenHnslit u onpeaeneHuslit naTerpan /MKP/ 1 2 0
Pazpen | Paszpes 7. ®yHKIMH HECKOJIbKHX IIePeMEHHBIX
Jlex ODyHKIINH HECKOIBKHUX MepeMeHHBIX /JIex/ 2 8 JI1.1 JI1.3 0
IIp OyHKIN HECKOIBKHUX MepeMeHHbIX /I1p/ 2 8 J12.2 0
Cp @OyHKIH HECKOIBKHUX NepeMeHHBIX /Cp/ 2 8 JI3.1 0
HKP OyHKITNH HECKOIBKHUX MepeMeHHbIX /MKP/ 2 2 0
Paznen | Pazpen 8. Inddepenuuanbubie ypaBHeHUs1
Jlex Juddepennmansaeie ypapHeHUs /JIex/ 2 12 JI1.1J11.3 0
Ip Juddepennnansusie ypasHenus /T1p/ 2 12 J2.2 0
Cp Juddepennunansusie ypaBHenus /Cp/ 2 6 J2.2 0
HKP Juddepennnansusie ypasHenus /MKP/ 2 2 0
Paznen | Pa3znen 9. Teopusi BepositHOCTeii. BeposiTHOCTH cOOBITHIA.
Jlex Teopus BeposTHOCTEH. BepositHocTr coObITHH. /JIek/ 2 8 JI1.2 0
IIp Teopus BeposTHocTel. BepositHocTu cobbrTuid. /I1p/ 2 8 J12.1 0
Cp Teopus BeposiTHocTeil. BepositHocTr coObiTHid. /Cp/ 2 6 J12.1 0
HKP Teopus BeposTHOCTeH. BepostHocTH cobbrTuii. /MKP/ 2 3 0
Paszmen | Pa3gen 10. Teopus BepoaTHocTei.CiiyualiHbie BeTHYNHBI
Jlex Teopus BeposTHOCTEH. CorydaiiHble BeTHIUHbI /JIek/ 2 8 J1.2 0
IIp Teopus BeposTHOCTeH. Cotydaiinbie Benuauasl /T1p/ 2 8 J12.1 0
Cp Teopus BeposTHocTel. Ciiydaiinbie BemauHb! /Cp/ 2 6 JI2.1 0
HKP Teopus BepositHOCTeH. Corydaiinsie Benmuauasl /UKP/ 2 3 0

5. COAEP)KAHME AVNCLUILIAHEBI (MOAYJIST)

CozepxaHue JEKIMOHHOTO Kypca
1 kypc, 1 cemectp

Paznen 1. Jluneiinas anredpa.

Marpuist. JleficTBUS HaJl MaTpUIaMH (CI0KEHHE, BEIMUTaHNE, YMHOKCHIE MaTPHIILI HA YUCIIO, IPOU3BEACHIE MaTpull). MuHOp 1
anreOpandeckoe JoMoJHeHHe 3eMenTa. Onpeaenurens n-ro nopsaka. CoicTsa onpenenuteneil. Odue cBeIeHus 0 CUCTEMax
JMHEHHBIX anredpandeckux ypaBHeHHH. CHCTEMBI N ypaBHEHHUH ¢ N HEM3BECTHBIMU. PerieHne cucteMsl. CHCTEMBI COBMECTHBIE U
HECOBMECTHBIC, COBMECTHBIE OIIPE/ICIICHHBIC M HEOTIpeIeTIeHHEIE. PelieHre cucteM THHEHHBIX areOpandecKux ypaBHEHHH
MetoaoM Kpamepa. Teopema Kpamepa. CucteMbl m ypaBHEHHI ¢ n HEU3BECTHHIMU. PABHOCHIIBHBIE CUCTEMBL. DIIeMEHTapHBIE
npeoOpa3oBaHMs CUCTEM JIMHEHHBIX airedpanyeckux ypaBHeHui. TeopeMa o nepeBoie CUCTeMbl B pAaBHOCHIIBHYIO €l CUCTEMY.
Pemenne crcteM TUHEHHBIX anreOpandeckux ypaBHEHUH MeToaoM ["aycca.

Paznen 2. Bextophas anreopa.

OCHOBHBIE TTOHATHS M ONIPEEICHIU BEKTOPHOH anreOps! (BEKTOp, KOJUIMHEapHbIEe, KOMITIaHAPHBIE BEKTOPBI, MOIYIIb BEKTOPA,
paBHBIC BEKTOPBI, €IMHNYHBIHN, HyJIC€BOH BEKTOPHI). ba3uc Ha IIIOCKOCTH U B IPOCTPAHCTBE. TeOpeMbl 0 pa3ioKeHHH BEKTOPA 10
6asucy. Koopaunatsl BekTopa B JaHHOM Oaszuce (onpenenerue). OpToHOpMUpPOBaHHBIN 6a3zuc. HaxoxaeHne KoopJuHAT BEKTOpa o
U3BECTHBIM KOOPAMHATAM €ro Hauala U KoHIa. JInHelHble onepay Hajl BEKTOPaMHU: CIOXKEHHE, BBIYUTaHUE BEKTOPOB, YMHOXKEHHUE
BEKTOpa Ha grcio. CKalmsipHOE IPOU3BEICHNE BEKTOPOB, CBOMCTBA CKAISIPHOTO Ipon3BeieHns. CKaIIpHOE IPON3BEICHNE
BEKTOPOB, 3aJaHHBIX KOOPAWHATAMH B OPTOHOPMHpPOBaHHOM Oa3uce. [IpuMeHeHne CKaIsIpHOTO MPOU3BEACHNUS K PEIICHHIO 3a/1a4
(Moxynb BeKTOpa, JIMHA OTPE3Ka, Yroll MeX Iy BEKTOPaMH, YCI0BHE OPTOrOHATIbHOCTH BEKTOPOB, IPOEKIIUS BEKTOPA HA BEKTOP).
Harmpassrormne KoCHHYCHI BeKTopa. BekTopHOE Mpom3BeicHHe ABYX BEKTOPOB, CBOWCTBA BEKTOPHOTO TIPOU3BEIeHUs. BekTopHOE
MPON3BE/ICHUE BEKTOPOB, 33JaHHBIX KOOPIMHATAMHI B OPTOHOPMUPOBAHHOM Oa3nce. [IprMeHeHe BEeKTOPHOTO MPON3BEACHHS K
pelIeHuro 3aaad (II0INaAb NapaieIorpaMMa, oAb TPEYrolbHUKA, YIOJl MeX Ty BekTopamu). CMeIlaHHOe IPOU3BEJCHUE TPeX
BEKTOPOB — onpezeineHne. CMelanHoe TPOU3BEACHNE BEKTOPOB, 3aJaHHBIX KOOPIMHATAMU B OPTOHOPMHUPOBAHHOM Oazuce.
CBoiicTBa CMEIIaHHOIO IIPOU3BEEHUS.

Paznen 3. AHanuTHUYECKAs TEOMETPHS.

IIpsMoyronbHast JekapToBa CUCTEMa KOOPIAMHAT Ha INIOCKOCTH U B IpocTpaHcTBe. ONopHasi TOUKa U HOPMaJIbHBII BEKTOp
II0CKOCTH. OCHOBHBIE BUJIbl YPAaBHEHUH IIJIOCKOCTU: YPaBHEHUE IIIOCKOCTH, IPOXOASIIEH depe3 JaHHYI0 TOUKY IEePIEHIUKYIIPHO
JAaHHOMY BEKTOpy, o0Iiee, Ipoxoasimeil yepes TpU TOUKH «B OTpe3Kax» Ha KOOPAUHATHBIX ocsX. OMOpHas TOYKa U HapaBIISFOLTHI
BeKTOp NpsiMoii. OCHOBHBIC BUIbI YPaBHEHHMI PSIMOH B IPOCTPAHCTBE: 00IIHe, MapaMeTpHIeCKie, KAHOHNYECKUE YpaBHEHUS,
IPOXOJsIed Yepe3 JBe TOUKU. YTOJI MEXAY IIPSIMO U IIIOCKOCThI0. Touka nepeceueHus npsaMoi u miockoctu. Bzaumuoe
pacrnoiokeHue npsmMoi u miockoctu. Ipsmas Ha miockocty. Pasnuunble BUAbI ypaBHEHUH NpAMOM Ha miockoctu. Kpusble
BTOPOTO MOpsiAKa (OKPYKHOCTb, SJUTHIIC, FTHIIepOoa, Tapabona: X KAHOHMYECKUE YPaBHEHUS U IOCTPOEHHE.

Paznen 4. Ilepemennas. Ilpenen. @yHxuus.




IonsTre QyHkIMK. 3aBUCHMBIC M HE3aBUCHUMBIEC IEpEMEHHbIE, 001aCTh OIPeAeIeHHs U MHOXKECTBO 3HaueHul (yHkmu. Croco0s!
3apanus Gynknun. ['paduk ¢pynkmun. OcHOBHBIE CBOMCTBA (DYHKIMH: MOHOTOHHOCTb, YeTHOCTb, IEPHOJUYHOCTS,
orpanndeHHOCTh. CnoxkHast ¢pyHknus. [Torstne okpectHocTH ToukH. [Ipexen ¢pynkuun B Touke. [Ipenen GpyHKINM Ha
6ecxoneuHocTH. beckoHeuHO Manble 1 6eckoHedHO Oombre GyHKIMH. Teopema 0 CBSI3H OECKOHEYHO MAaNIbIX X OECKOHEYHO
Gonbuinx BennuuH. [IepBblid M BTOpoii 3aMeuarenbHble npesenbl. CpaBHeHNE OECKOHEYHO MajlbIX, 3KBUBAICHTHbIE OECKOHEYHO
Masble. OCHOBHBIE SKBUBAJICHTHOCTH. HellpephIBHOCTE (DYHKIINH B TOUKE M HA OTPE3Ke, CBONCTBA HEIIPEPBIBHBIX (DYHKIIMI.
Kiraccudmkanus Touex pa3psiBa GyHKIHH.

Pasnen 5. IuddepenimansHoe ucurcaeHue GyHKIMNA OJHON TepeMeHHOM.

IMonsTre mpon3BoxHOI GyHKINH B TOUKe. ['eoMeTprIecknii CMBICI IPOM3BOAHON. Y paBHEHHS KacaTeIbHON I HOPMaITH K rpaduky
¢ynxnuu. Ipasuna HaxoxxaeHus npon3BogHoi. [Torsatue nuddepentmana Gynakiwm. [IponssoaHas cnoxHo# GyHKIuH. TeopeMsl
Ponuns, Jlarpanxka, Komm. Dxctpemymsl pyHKINHM, Heo0XoauMoe ycinoBue. [Ipu3Haku MOCTOSHCTBA, BO3pACTaHUs U YObIBaHUS
¢yHKIMN. JlocTaTOUHbIE IPU3HAKHU CYIIECTBOBAHUS SKCTpeMyMa (QyHKIMH. BoimykiiocTs, Borayrocts rpaduka gynkuun. Toukn
neperuba. JloctaTouHbIe IPHU3HAKHN BBIITYKIOCTH, BOTHYTOCTH Tpaduka GyHKIHNH U TOUkH neperuda. [Tpasuno Jlomurans.
AcuMnTotsl rpaduka Gyrkimy. Bugst acumnTor. OOnuii mIaH Hcciea0BaHus (GYHKIUH U IOCTPOeHH e€ rpaduka

KommiekcHble uncina u aeiictBust HaJy HUMH. 300paskeHre KOMIUIEKCHBIX YHCell Ha INIOCKOCTH. MOIy/b ¥ apryMeHT KOMIUICKCHOTO
yrcna. Anredpamdeckas 1 TpUroHOMeTprdeckas GopMbl KoMIutekcHoro yncia. @opmyna Ditnepa. [TokazatensHast popma
KOMIUIEKCHOTO 4rciia. KopeHb 13 KOMIUICKCHBIX YHCEI.

Paznen 6. HeonpeaeneHnHslid 1 ornpeieJIeHHbIN HHTErpall.

IlepBooOpa3Has GyHKIMSA W HEONIPpEAEIeHHbBIH HHTEeTpall. TeopeMa CymecTBOBaHMS MepBooOpa3Hoii. CBOHCTBA HEONPEIEICHHOTO
uHTerpana. Tabnuiia OCHOBHBIX HHTErpanoB. MeTo/ 3aMEeHbI IEpEeMEHHON B HEOIPEeIeIEHHOM HHTerpane. MeToJ] HHTerpUPOBaHUS
TI0 YacTsM B HEONPECICHHOM HHTerpaiie. PannoHansHble 1poodu. MHTerpupoBanye npocTeHIiX paluoHaIbHbIX IPOOeH.
PaznoxeHne paroHANBHOH IpoOH Ha MpOCTEeHIINe.

3amada o BRIYMCICHNH IUIONIAIN KPUBOIHHEHHON Gurypsl. OnpeneneHHbIil naTerpai. Teopema cymecTBoBaHusa. OCHOBHEIE
CBOMCTBa onpeneneHHoro uurerpaina. ®opmyna Hetotona — JleiiOnuia. 3amMmeHa nepeMeHHO B ONpeAeIeHHOM HHTErpae.
HHTerpupoBaHue 0 YacTsM B OIpeeIeHHOM HHTerpalie. HecoOCTBEeHHbBIE HHTETpaIbl ¢ OECKOHEUHBIMH MpPEIEIaMH.
HecoOcTBeHHBIE HHTETPAITEI OT pa3pbIBHOM (yHKIMH. [nomans miockoi GUrypsl B IpAMOYTOIBHON IEKapTOBOH CHCTEME
KOOpJAUHAT.

1 kypc, 2 cemectp

Paznen 7. ®yHKIMM HECKOJIBKUX NIEPEMEHHBIX.

[Monstre QyHKIMK 1BYX nepeMeHHbIX. Crioco0bl 3a1anus PYHKIMN JBYX IEPEMEHHBIX, 00acTh ee onpeneneHus. OKpecTHOCTD
pamuyca r Touku. IIpenen GpyHKINM ABYX IepeMeHHBIX. YacTHBIE M ONHOE IPUPAIIeHHs GYHKINH IBYX epeMeHHbIX. YacTHEIe
HIpOU3BOJHBIC (DYHKIUH IBYX MEPEMEHHBIX, UX T€OMETPpUIecKHi cMbIci. YacTHbIe AuddepeHImansl, MoIHbIH auddepeHuan
(yHKIMM JBYX IepeMEHHBIX. YacTHbIE IIPOM3BO/IHBIC BBICIIMX ITOPSIKOB. TeopemMa 0 He3aBUCHMOCTH OT MOCIIEJ0BATEIbHOCTH
muddepennnposanms. KacarensHas III0CKOCTh M HOPMAIh K IIOBEPXHOCTH. DKCTPeMyM (DyHKIMH JIBYX ITEPEMECHHBIX.
Heob6xoaumble 1 1OCTaTOYHBIE YCIOBHS CYIIECTBOBAHUS SKCTPEMYMA.

Paznen 8. luddepennmansupie ypaBHEHUS.

[onstre muddepeHnnansHoTO ypaBHEeHNUS. [lopsanok, pemenne nuddepeHnraIsHOro ypaBHeHUS. IHTerpansHble KpUBBIE.
Juddepenunanbueie ypaBHeHUs 1-T0 mopsaka: odumii Bu, 3ana4ya Koy, obmiee u yacTHOE pelieHust, 00U 1 YaCTHBII
unTerpaisl. JJuddepeHunansuble ypaBHEHUS C pa3AeNeHHBIMU U pa3JIeIsIOIIUMUCS TIepeMEHHBIMH. JInHeitHbIe
muddepennnansabie ypaBHeHHS 1-ro nopsaka. JuddepeHnnansapie ypaBHEHHS BRICIINX MTOPSIKOB, TOMYCKAOIINE TOHIKCHNE
nopsaxka (3 suma). O0mue MOHATHS O IMHEHHBIX OXHOPOAHBIX AN(EPEHIINATBHBIX YPaBHEHHUAX BRICIIUX ITOPSAAKOB: ONpeeIeHNe,
HOHATHE O JMHEHHO He3aBUCHMBIX (yHKIMSX, (GyHAAMEHTANIbHAS CUCTEMa penieHui. Teopema o cTpyKType 00ILIero pereHus
JMHEHHOTO OHOPOAHOTO A PepeHINaNBEHOT0 YpaBHeHH. BeiBoa hopMy aist 001Iero peleHus JIMHEHHOTO 0JJHOPOIHOTO
muddepeHnnanbHOTO ypaBHEHHS 2-T0 nopsaaka. JInaeitHbIe HeoHOpoIHEIe Tu( depeHInaIbHEIe ypaBHeHNA. Teopema 0 CTpyKType
00IIeTo pelIeHns IMHEHHOT0 HEOTHOPOIHOTO AU (hepeHIHaIbHOr0 ypaBHeHHs. JInHelHbIe HeOTHOPOAHbIE TU((epeHIHaTbHEIe
YpaBHEHHS C NIPABO YaCThIO CIIEINAIBHOTO BH/A.

Paznen 9. Teopust BeposiTHOCTEH. BeposTHOCTH COOBITHIA.
OeMeHThl KOMOMHATOPHUKH. Pa3nuyuHble BUIBI COSMHEHUI: IEPECTaHOBKH, Pa3-MellleHHs, coueTanus. [lpeamer Teopun
BepositHOocTel. McnbiTanue. Mcxon ucnbiranus. Knaccudukarms coosrruii. [lomHas rpynma coobrtuit. YacToTa mOsBICHUS
coowrtus. Kitaccuuaeckoe omnpenenenue BeposTHocTH. CymMMa, MPOU3BEACHUE, PA3HOCTD COOBITHIA. Y CJIOBHASI BEPOSTHOCTD.

TeopeMsl cl103keHHs BEPOSITHOCTEN U CIEACTBUS U3 HUX. TeopeMa yMHOXKEHUS BEPOSTHOCTEH U ee cieacTeus. TeopeMa o
BEPOSTHOCTH MOSIBIICHHS XOTs1 ObI 0JJHOTO cOOBITHs. TeopeMa o MOJIHOM| BepOATHOCTH cOOBITHS. BeposTHOCTE TunioTes. @opmysibl
baiieca. [ToBropenune ucnpitanmii. @opmya beprymnui. HauBeposiTHelIee YACIIO HACTYIUICHUH COOBITHS. ACHUMITOTHYCCKIE

(hopMyIBL.

Paznen 10. Teopust BepostHocTei.CitydaiiHble BEIMYHHBI

CiydaliHble BEJIMUHMHBI, X BU/bL. 3aKOH paclpe/lesIeHusl ClydaiiHol BenudyuHsbl. Pan pacnpenenenus. MHOrOyroJbHUK
pacopenenenus. OyHKIUS pacHpeieseHNs] BEPOSTHOCTEH CIyJaiiHOM BeIMYMHEI, €e CBOMCTBa U rpaduk. BeposaTHOCT nonanaHus
ClTydalfHOM BETHMUYHMHBI Ha 3alaHHBIN yuacTok. [InoTHOCTB pacnpenenenus BepositTHocTell. CBOWCTBA MIOTHOCTH, UX
reoMeTpUYEecKast MHTepIpeTanys. MaTeMaTu4ecKoe 0’KUAaHue JUCKPETHON U HeNpephIBHON cilydaiiHol BenuunH. CBoMcTBa
MaTEeMaTHUYECKOro 0xkuaaHus. Mozaa u MeayuaHa ciayd4aliHod BeIM4YuHbL. JlUcnepcus U CpefiHee KBapaTUuuecKoe OTKIIOHEHUE
JUCKPETHOHN U HeTpepBIBHOM CitydaiiHol BenuurH. CBOMCTBA IUCTIEPCHH.




TeMbl IpaKTUYECKUX 3aHITHI
1 xype, 1 cemectp

Pasnen 1. JIuneitnas anre6pa

[Ipakriaeckoe 3ausTue 1. MaTpunsl. Onepanyy Hax MaTpUIIaMH. (peIIeHNe 3a1a9)

IIpakTuyeckoe 3anarue 2. OnpeaenuTenn KBaapaTHbIX MaTpHll. PerieHue cucteM JIMHEHHBIX anreOpanuecKuX ypaBHEHUH METOIOM
Kpamepa. (pemienue 3ana4)

[MpakTrdeckoe 3ansTHe 3. Pemenne cucteM JTMHEHHBIX areOpandeckux ypaBHEHHH MeToioM ["aycca (pemieHne 3a1aq)

Pazgen 2. BextopHas anrebpa

IMpakTHyeckoe 3ausaTue 4. JInHEHHBIC ONepaiy HaJl BEKTOpaMH. Pa3inoskeHne BekTopa 1mo 6a3ucy (peleHne 3aaa4)
[Ipakriaeckoe 3ansaTie 5. CKanspHOE IPOM3BEICHHE BEKTOPOB (PEIIeHHE 3a/1a9)

IIpakTuyeckoe 3anatue 6. BekropHoe U cMeIaHHOe MPOU3BEACHUS BEKTOPOB (PELICHUE 3a/1a4)

KontponbHas padota Nel mo temam JIuHeiiHas 1 BeKTOpHas anredpa.

Paznen 3. AnanuTHueckas reOMETPUs

IIpakTuyeckoe 3anarue 7. [InockocTs (penieHue 3axau)

IMpakTryeckoe 3ausrtue 8. [Ipsamas B mpoctpanctse. [IpsimMas U mTockocTs (pelieHne 3a1aq)
IIpakTryeckoe 3ansrue 9. [IpsiMast Ha TUIOCKOCTH. (pelIeHIe 3a1aq)

Ipakriueckoe 3austue 10. OkpyKHOCTB, IUTHUIIC. (pEIICHUE 3a1ad)

ITpaktnueckoe 3ansatue 11. 'unepOosna, mapadona (pemeHue 3a1aq)

Paznen 4. Ilepemennas. Ilpenen. @yHxuus.

IIpakTuyeckoe 3anarue 12. O6nacth onpeaeneHus: GpyHkuuu. OcHOBHBIE CBOMCTBA (yHKIMH. [IoHsATHE Npeaena GyHKIUH.
Packpeitue HeonpenenenHocTew (0/0) u (0eCKOHEYHOCTH/OECKOHEUHOCTD) ITPH BBIYUCICHUHN MPEIEIOB PYHKIMH (pelIeHHE 3a1a4
IIpakriaeckoe 3anstue 13. IlepBrrif 3ameuarensHbi npenen. [Ipexen nokaszaTensHO — cTeneHHoH GyHKImH. Bropoit
3aMeyvaTeNIbHBIN Ipeen. (pemeHne 3aaayq)

I[Npaxtiueckoe 3austie 14.CpaBHeHHE OECKOHEYHO MAJIBIX BEJIMYMH. DKBUBAICHTHbIE OeckoHEUHO Mable. MccneoBanue GpyHKINH
Ha HETIPEepHIBHOCTH (peIIeHne 3a1a4)

KonTpomnsaas padora Ne2 mo Temam AHanuTHdIeckasi FeOMeTpHs, TIpeelt QyHKIHH.

Paznen 5. Iuddepennumansroe ucurcaeHue GyHKIMNA OJHON MepeMeHHON

IIpakTrueckoe 3anstue 15. [IuddepeHnmpoBanue dIeMeHTAPHBIX QYHKIHN (peleHne 3a1a4)

Ipakriueckoe 3anstue 16. Jubdepenuan ¢pyaxuun. IIpon3BoaHbIe BRICIIMX HOPSIKOB. (peIICHNE 3a1a4)

[MpakTryeckoe 3ansrtue 17. [IpaBumno Jlonmutans. Mccnenopanue GyHKIUH HA MOHOTOHHOCTB U SKCTPEMYMBI, BBIITYKJIOCTh IpaduKa,
TOYKH TIepernoa (perieHre 3aaaq)

IIpaktiueckoe 3austue 18. Acumnrots! rpaduka ¢pyHknuu. [lonHoe uccnenoBanne GyHKINH U MOCTpoeHHE e€ rpaduka (pemeHue
3a/1a4)

[IpakTuueckoe 3anstue 19. KomruiekcHele uncia u AecTBUS HaZl HUMU (pelIeHHE 33]1a4)

Paznen 6. HeonpeneneHHslit 1 onpeaeneHHbIN HHTETPal.

[TpakTuueckoe 3ansatue 20. HemocpeacTBeHHOE HHTErpUPOBaHUE. (PEIICHUE 3a/1a4)

[Mpaktrndeckoe 3ansaTue 21. IHTErpUpOBaHe METOIOM 3aMEHBI IEPEMEHHOM (peIeHIe 3a/1a9)

IIpaktiuaeckoe 3ausTue 22. MHTErprpoBaHue 10 YacTsaM (peIeHne 3a1ad)

IIpakTuyeckoe 3anstue 23. IHTerpupoBaHue pauroHaIbHbIX ApOOei. (pelenne 3a1ad)

[Mpaktnueckoe 3austue 24. [Ipumenenue popmyasl HeroToHa- JIeHOHUIIA 11 BBIYUCICHUS ONpPEeIeHHOro nHTerpana. OCHOBHBIC
METOJIBI OTIPEICTICHHOTO HHTETPUPOBAHNSI.

IIpakTuyeckoe 3anarue 25. HecoOcTBeHHBIE HHTETpalbl. VccaenqoBanue Ha CXOAUMOCTD (pelIeHue 3a1adq)

[IpakTuueckoe 3ansTue 26. Boryrcienue miomazaei B mpsiMOyroJbHBIX KOOPAWHATAX (pelieHue 3a/1a4)

1 xype, 2 cemecTp

Paznen 7. @yHKIIMM HECKOJIBKUX TEPEMEHHBIX

IIpakTryeckoe 3anstue 1. O6macTh onpeneneHus QyHKINU 2-X TIEpEeMEHHBIX (pelIeHue 3a1a4)

IIpakTuyeckoe 3anarue 2. YacTHbIE MPONU3BOJHBIC, YACTHBIE U OJTHBIN AuddepeHnnansl GyHKIUN HECKOIbKUX ePEMEHHBIX
(peeHue 3a1a4)

IMpakTrdeckoe 3ausaTie 3. [Ipon3BogHBIE BEICIINX ITOPSAAKOB (DYHKIIMH HECKOJIBKUX IIEPEMEHHBIX (pEIICHUE 3a1a4)
IIpakTtiueckoe 3ansTue 4. MccnenoBanue GyHKINH ABYX IEPEMEHHBIX Ha SKCTPEMYM (peIIeHne 3a1at)

Kontponbnas padota Nel o reme OyHKIINHN HECKOIBKUX MEPEMEHHBIX

Paznen 8. Auddepennmansapie ypaBHEHUS

IIpaktiueckoe 3ausaTue 5. Pemenne quddepeHnuansHbIX YpaBHSHHH ¢ pa3fAeNeHHbBIMU U Pa3AeISIOMUMICS IepEMEHHBIMU
(peweHue 3a1a4)

IMpakTrdeckoe 3aHsATHE 6. PemieHne THHEHHBIX AN GepeHITNATBHBIX YpaBHEHHI IIEPBOTO TOpsAKa (peIeHUE 3a1a)
IIpakTiueckoe 3aHsTHE 7. PereHne ypaBHEHNMH, JOMYCKAIONINX TOHIDKEHHE MTOPsIKa (pEIIeHne 3a/1a4)

IIpakTuyeckoe 3anarue §. PemieHue TMHEHHBIX OJHOPOAHBIX YPAaBHEHHUH ¢ IOCTOSHHBIMHU KO PHULIHEHTaMH (peLIeHne 3a/1a4)




IIpaktiueckoe 3ausTue 9-10. Pernenne TMHEHHBIX HEOTHOPOAHBIX YPaBHEHHUH C MOCTOSHHBIME K03((HIUEHTAMU U IPaBOH 9acTbIO
CMeLHUaIbHOrO BUA (pelIeHue 3a1a)
KonTponpHas padota Ne2 o teme J{uddepeHnmansHele ypaBHEHHUS

Paznen 9 Teopus BeposiTHOCTEN. BeposiTHOCTH cOOBITHI.

Ipaxtiueckoe 3ausitie 11. DneMeHTH! KOMOMHATOPUKH: TIEPECTAHOBKH, pa3MEILCHNs, COUeTaHHs(PELICHHE 3a/1a1)
IIpakTryeckoe 3anarue 12. Kiaccuueckoe onpeeneHne BepoITHOCTH (pelIeHue 3a1a4)

IIpaktiueckoe 3anstue 13. Anrebpa cobbrtuil. TeopeMsl 0 BEpOSTHOCTH CyMMBI M Ipon3BeieHHs coObITHii. Teopema o
BEPOSITHOCTH MOSIBJICHHS XOTsI ObI OTHOTO COOBITHS (pEIIeHHE 3a1a4)

[Ipaktnaeckoe 3ansatue 14. @opmyna moHoM BeposiTHocTH. Dopmynsl baiieca. (pemenne 3a1a9)

IIpakriueckoe 3anstue 12. @opmyna beprymmm. AcuMnToTndeckue GOpMyIsI (pelIeHne 3a1atd)

Paznen 10. Teopust BepositHOCTEH. Ciiy4aifHbIe BETUYHHBI.

IIpakTryeckoe 3anarue 13. JluckperHas cirydaifHasi BeTUUWHA: PSIIT pactipeaesieHns, QYHKIUS pactpeaecHus (peleHne 3a1ad)
[IpaktHueckoe 3ausaTHe 14. UncaoBble XapaKTEPUCTUKH JUCKPETHBIX CIyIaifHBIX BETHIHH(pELIeHHEe 3a/1a1)

I[Tpaxtuueckoe 3anstie 15. HenpepbiBHAs cityyaliHasi BeJIMUMHA: INIOTHOCTB pacnpeeneHus, QYHKIMs pacupeneneHus (pereHue
3a5a4)

IIpaktiueckoe 3ausTHe 16. UNCTIOBBIC XapaKTEPUCTUKHI HETPEPHIBHBIX CITyYaiHBIX BEIMIHH (PEIICHHE 3a/1a4)

6. POHJ OIIEHOYHBIX CPEJICTB

6.1. ITepeyeHb BUIOB OLICHOYHBIX CPEACTB

KontponbHbie paboTsl (1, 2 cemectp).
Ok3ameH (1, 2 cemectp)

6.2. Tembl NHCLMEHHBIX PadoT

KonTponsHBEIE pabOTHI IO TeMaM:

1. JIuneiinas anreOpa u BekTopHas anredpa (1 cemectp).

2. Ananmutrdeckas reometpus, npeaen ¢pyakimu (1 cemectp).
3. OyHKINN HECKOJIBKHX MTEPEMEHHBIX (2 ceMecTp).

4. MuddepenuansHbie ypaBHEHUS (2 ceMecTp).

6.3. KoHTpo/IbHbIE BOIPOCHI M 3a1aHUS

BOITPOCHI K DK3AMEHY B 1 cemectpe

Paznen 1. Jluneiinas anreopa.

1. Matpunsl. JleicTBuS Hax MaTpUIAMH (CIIOXKEHHE, BEIYUTAHUE, yMHOKCHHE MaTPHIBI HA YHCIIO, TPOU3BEICHIE MATPUII).

2. MuHop 1 anrebpanyeckoe I0MOTHEHHE deMenTa. OnpeaenauTens N-ro Nopsaka.

3. CgolicTBa ompeneiauTeneii.

4. O0mmue cBeeHNs 0 CHCTEMAaX JTHHEHHBIX alreOpandeckux ypaBHeHHH. CHCTEMBI N ypaBHEHHUH C N HEM3BECTHRIMU. PerreHne
cucteMbl. CHCTEMBI COBMECTHBIE  HECOBMECTHBIC, COBMECTHBIE OIIPEICIICHHBIE M HEONIPEICTICHHBIE.

5. Pemienue cucrem NuHERHBIX anredpandeckux ypaBHeHuil merogom Kpamepa. Teopema Kpamepa.

6. CrcteMBl m ypaBHEHHH C N1 HEW3BECTHBIMH. PABHOCHIIEHBIE CHCTEMEBI. DlIleMEHTapHBIE TPeo0pa3oBaHMs CHCTEM JIMHEHHBIX
anredpandecKkux ypaBHEHHH. Teopema o mepeBojie CHCTEMBI B PABHOCIIIBHYIO €1 CHCTEMY.

7. Pemienne cucteM JMHEHHBIX anreOpandyeckux ypaBHeHH meTonoM ["aycca.

Pa3nen 2. BekropHast anredpa.

8. OCHOBHBIE TIOHATHS U OTIPeIeNICHUs] BEKTOPHOMN anreOps! (BEeKTOp, KOJUTHHEapHbIe, KOMIUIaHAPHBIC BEKTOPBI, MOIYNb BEKTOPA,
paBHbIE BEKTOPBI, €IMHUYHBIN, HYJE€BOI BEKTOPBI).

9. ba3uc Ha IIIOCKOCTH ¥ B IIPOCTPAHCTBE. TeopeMbl 0 pa3iokeHHH BEKTOpa 10 Oasmcy.

10. KoopruraTsl BeKTOpa B JaHHOM Oasuce (onpeneneHue). OpToHOpMHUPOBaHHEIH 6a3uc. HaxoxaeHne KoopIuHAT BEKTOpa 110
W3BECTHBIM KOOPJMHATaM €ro Hayajla 1 KOHIIA.

11. JIunelinble onepanny HaJ BEKTOPAMHU: CIIOXKEHHE, BBIYUTAHNE BEKTOPOB, YMHOXKEHHE BEKTOpa Ha YUCIIO.

12. CkansipHOe NpON3BEJACHUE BEKTOPOB, CBOMCTBA CKAIIAPHOTO MTPOU3BEICHUSI.

13. IlpuMeHeHue CKaISPHOTO IPOU3BEICHNS K PEIICHUIO 3a1a4u (MOIYIb BEKTOpa, IJIHHA OTPe3Ka, YTolI MEKAY BEKTOPaMH, yCIOBHE
OPTOTOHAILHOCTH BEKTOPOB, IPOSKIMS BEKTOPA HA BEKTOP).

14. BekTOpHOE ITPOM3BEICHHE IBYX BEKTOPOB, CBOHCTBA BEKTOPHOTO ITPOM3BEICHUS.

15. IlpuMeHeHNEe BEKTOPHOTO IIPOU3BEACHHS K PEIICHUIO 3a1a4 (TUIOIIAH TapajliesiorpaMMa, TPEYroNbHIKA, YTOI MEXITy
BEKTOPaMH).

16. CMemaHHOE IPOM3BE/ICHUE TPEX BEKTOPOB — onpezeneHne. CMelaHHoe IPOM3BEACHNE BEKTOPOB, 3aJaHHBIX KOOPIMHATAMU B
OPTOHOPMHPOBAHHOM Oas3wce.

17. CBolicTBa CMEIIAaHHOTO IPOU3BEICHUSL.

Pa3nen 3. AnanuTtuyeckas reoMeTpus

18. IIpsiMoyrospHasl JeKapTOBa CUCTEMA KOOPAUHAT Ha IVIOCKOCTH U B IPOCTPAHCTBE.

19. OnopHas TouKa 1 HOPMaJIbHBII BEKTOP IMJIOCKOCTU. Y PaBHEHHE TUIOCKOCTH, IPOXOSIIEH Yepe3 JaHHYIO TOUKY
HEPNEeHANKYISPHO JaHHOMY BekTopy. OOI1iee ypaBHEHHUE IIIOCKOCTH.




20.
21.

YpaBHEHHE TIOCKOCTH, IPOXOAIEH Yepe3 TPH TOUKH. Y paBHEHHE INIOCKOCTH «B OTPE3Kax» Ha KOOPAUHAT-HBIX OCSX.
OrnopHas TOYKa 1 HaIPaBISIIOMINIT BEKTOp IpsaMoii. O0mIue, mapaMeTpuiecKie, KAHOHUYECKHE YPaBHEHUS IPSIMOU B

MMPOCTPAHCTBE. Kanonnueckue YpaBHCHUA HpHMOﬁ B IIPOCTPAHCTBE, HpOXOI[HHICﬁ YCpe3 ABC TOYKH.

22.
23.
24.
25.
26.
217.

Yron Mexay npsMoil U IIOCKOCThI0. Touka nepeceuenys MpsMoi U IIIOCKOCTH.
IIpsimas Ha miockocTu. Pa3nuynble BUABI ypaBHEHUS NPSAMOI HA MIIOCKOCTH.
OxpyxHOocTb. KaHOHHUECKHE YpaBHEHUS OKPYKHOCTH U €€ TOCTPOEHHE.
Onnunc. KaHOHNYEeCKHE ypaBHEHHUS DJUIMIICA U €r0 MTOCTPOEHHE.

T'unepbona. KanoHnueckue ypaBHEHUS TUIIEPOOIIBI U €€ TOCTPOSHHE.
[Mapabona. Kanonnueckue ypaBHeHUs 1apaboJIbl ¥ €€ IOCTPOCHHUE.

Paznen 4. Ilepemennas. Ilpenen. @ynxuus.

28.

Ionsarue QpyHkunu. 3aBUcUMBIE U HE3aBUCUMBIE IIEpEMEHHbBIE, 00aCTh ONPEeNeHNs] 1 MHOXKECTBO 3HAYSHUH (QYHKIIHU.

CriocoOb1 3amanus GyHkiud. ['paduk GyHKIHH.

29.
30
31.
32.
33.
34.
35.
36.

OCHOBHEIE CBOMCTBA Q)YHKHI/II/II MOHOTOHHOCTb, YCTHOCTD, ICPUOANIHOCTDH, OTPAHUYCHHOCTD.

. CnoxHas ¢pyHKIUS.

[Mousitie okpectHocTH ToukH. [Ipenen GpyHkuuu B Touke.

[Ipenen ¢pyHKINT Ha OECKOHETHOCTH.

Beckoneuno maineie 1 6eckoHedHO Oonbiire GyHKIH. Teopema o cBsa3u OECKOHEUHO MaJIbIX ¥ OECKOHEYHO OOJBIINX BETUYHH.
IlepBelii 1 BTOpO# 3aMeyaTesbHbIE MTPEIEb.

OKBHBaJICHTHBIC OECKOHEYHO MaJIble BEMYUHBI. OCHOBHBIC SKBUBAJIEHTHOCTH.

HemnpepsiBHOCTE pyHKITNM B TOUKE U Ha oTpe3ke. Kinaccudukarms Touek pa3psiBa. CBONHCTBA HEIPEPHIBHBIX (DYHKITHH.

Pasnen 5. IuddepenimansHoe ucurcaeHue GyHKIMNA OHON TepeMeHHOM.

37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47
48.
49.

[onsTHE TPOM3BOAHOHN (QYHKIMH B TOUKE.

I'eomeTpruecknii CMBICT IPOM3BOAHON. Y paBHEHHS KacaTeIbHON 1 HOPMaIH K rpaduky GpyHKITHH.
IIpou3BoaHBIE BEICIIUX MOPSAKOB.

[Moustue nuddepennnana GyHKIHH.

OKCTpeMyMBI (PYHKITHH.

[Ipu3HaKy NOCTOSIHCTBA, BO3PACTaHUS U yObIBaHHS (YHKIIUH.

JlocraTtouHble IPU3HAKK CYIIECTBOBAHMS SKCTpEeMyMa (YHKIIHH.

Beimmykimocts, BOrHYTOCTE Tpaduka ¢pyHKmu. Todkn mepernoa.

JlocTaTouHble IPU3HAKH BRITYKJIOCTH, BOTHYTOCTH Ipadrka (QyHKIIMH ¥ TOYKH Iepernoda.
IIpaBuno Jlonurans.

. Acumnrotsl rpaduka GyHKIMU. Buael acumMnrTor.

OOmmnii mraH nccnenoBanns GyHKIMN U IOCTPOCHNUS e€ rpaduka.
KomrurekcHble uucia: onpeaeneHue, JeHCTBUTeIbHAS 1 MHUMAs 9aCTU KOMIIJIEKCHOTO YHCIa, MHUMAas €JJUHUIA, PABHBIC,

COMMPSAXKCHHBIC KOMITJICKCHBIC UM CJIa.

50.
51,
52.

JleticTBus Ha/l KOMIUICKCHBIMH YHCITaMy. 300pakeHre KOMIUIEKCHBIX YHCEll.
Tpuronomerpudeckas 1 oka3aresbHas (OPMBI 3aINCH KOMIUICKCHBIX YHCEIL.
YMHOXEHUE U JeJieHne KOMIUIEKCHBIX YUCEN B TPUTOHOMETpuueckoi opme. @opmyina Myaspa. VzeneueHne apupmMeTnaeckux

KOpHeﬁ N3 KOMIIJICKCHBIX YHCCII.

Pa3nen 6. HeonpeneneHHsli 1 onpeaeIeHHbIH HHTETpal

53.
54.
55.
56.
57
58.
59.
60.
61.
62.
63.
64.
65.
66.

IepBooOpazHast GpyHKIUS 1 HEONpeAeNICHHbIH HHTerpal. Teopema CylecTBOBaHUs IEPBOOOPa3HON.
CBolicTBa HEONPEIEIEHHOr0 NHTErpaa.

Merton 3aMeHBl IEPEMEHHOU B HEONIPEIEIIEHHOM HHTETpalle.

MeTo MUHTETPHPOBAHHUS 110 YACTSIM B HEOIPEIEICHHOM HHTErpae.

. PatmonaneHeIe pobu. MHTErpupoBaHie MPOCTEHINNX PalMOHATBHEIX JPOOCH.

Pa3noxeHne parrioHaIbHON 1poOH Ha MpocTeHime

3agada o BBIYMCICHUH IUIONIAIN KPUBOIHHEHHON Gurypsl. OmnpeneneHHblil nHTerpan. Teopema cye-cTBOBaHUS.
OcHOBHBIE CBOICTBA OMPEJIENICHHOT0 UHTErpana.

®opmyna Herotona — JleliOHuIA.

3aMeHa IepeMEHHOH B ONPEIEIEHHOM HHTErpale.

HHTerpupoBaHue Mo 4acTsaM B OIIPEAETICHHOM HHTETpase.

HecobGcTBeHHBIE HHTErPAIbl C OECKOHEYHBIMH MPE/Ie/IaMHy.

HecoOcTBeHHBIE HHTETPAITBI OT Pa3phIBHOM (QyHKINN.

[Tnomags mnockoi GUrypsl B IpIMOYroOIbHOH IeKapTOBON CHCTeME KOOPIHUHAT.

BOITPOCBI K OK3AMEHY Bo 2 cemectpe

Paznien 7. ®yHKIIMM HECKOJIBKUX NIEPEMEHHBIX.

1. Tlonsitne GpyHkunu AByX nepeMeHHbIX. CrocoObl 3ananus QyHKIMHK JIBYX EPEMEHHBIX, 00J1aCTh €€ ONpe/IeNICHUS.

2. YacTHbIE ¥ IOJHOE TIPHpANIeHsT QYHKINH JBYX ITCPEMEHHBIX.

3. HacTHbIe TPOU3BOAHBIEC (QYHKINH ABYX IEPEMECHHBIX.

4. Ionueiit quddepeHnran GyHKIMT IBYX IIEPEMEHHBIX, YaCTHbIE AU(depeHIHabI.

5. KacarenpHast IIIOCKOCTh U HOPMaJlb K TIOBEPXHOCTH.

6. HacTHbIE TIPOM3BOAHBIC BBICIINX MOPSAKOB. Teopema 0 He3aBHCUMOCTH OT MOCJICA0BATENBHOCTH AU (HEpeHIINPOBAHHSI.
7. OxcTpeMyM GYHKLIUH IBYX MepeMeHHbIX. HeoOxoauMble U JOCTaTOUHBIE YCIOBHUS CYIIECTBOBAHHS IKCTPEMYMa.




Paznen 8. nddepennyansubie ypaBHEHUs

8. [lorsaTHe muddepennmransHOrO ypaBHeHUs. [lopsanok, pemenne muddepeHnranrsHoTo ypaBHeHUS. IHTerpaibHbIe KpUBBIE.

9. MuddhepennumansHple ypaBHeHUs 1-ro mopsiaka: o0muil Buj, 3aqada Komm, odiee n yacTHOE penieHust, OOIIMiA U YaCTHBIH
UHTETpajbl.

10. TucddepeHunanbHble ypaBHEHUS C Pa3AeICHHBIMU U Pa3JeIIOINMUCS IEPEMEHHBIMU.

11. JInnettasie nuddepeHImaipHbIe ypaBHeHNS 1-ro mopsaka.

12. MuddepennuansHble ypaBHEHUS BBICIINX ITOPSAAKOB, AOITYCKAIOIIHE IIOHMKEHHE MOopsakf.

21. O6uMe NOHATHS O JMHEHHBIX OJHOPOIHBIX U PEepEeHINATEHBIX YPAaBHEHUIX BBICIIMX HOPSIKOB (OINpe/ielIeHHE, HOHITHE O
JIMHEHHO HE3aBUCUMBIX (GYHKIMX, QyHIaMEeHTaIbHas CICTeMa pereHnii). Teopema o CTpyKType 00IIero penieHust TNHEHHOTO
OJIHOPOJHOT'O nuddepeHInaTbHOTO ypaBHEHHS.

22. Boiog opmy: uis 0OIIEro peleHus JMHEHHOTo OAHOPOIHOTO AU HepeHInaTbHOr0 YpaBHEHHUS 2-T0 MOPsAKa.

23. Jluneiinble HeopHOpOAHBIE MU depeHnnanbHble ypapHeHus. Onpenenenne. Teopema o CTPyKType OOLIEro pereHus JIMHEHHOTo
HeomHOpoaHOTO MuddepeHnnaT-HOTO ypaBHEHHS.

24. JluneitHsle HeORHOPOAHBIC MU (hepeHIHaTbHBIE YPAaBHEHHS C IPABOil YaCThIO CIEHANbHOro Byuaa (3 cirydas).

Paznen 9. DnemenThl Teopun BeposTHOCTEH. CirydaiiHble COOBITHSI.

25. OnemenTs! KOMOMHATOPUKH. Pasmiranbie Buas! coequuennit [lepecranoBku. Pasmenienns. Coueranus.
26. IIpenmer Teopun BepoatHocTeld. Ucnbitanue. Mcxon ucnsitanus. Knaccudukanus codbituit. [TonHast rpynmna cOOBITHIA.
27. Yacrora nosiBieHus coobitus. Kitaccuueckoe onpesiesieHue BepOSTHOCTH.

28. CymMa, Mpou3BeICHUE, PA3HOCTh COOBITHIA.

29. YcaoBHas BEPOSITHOCTb.

30. TeopeMbl CI0KEHUS BEPOSTHOCTEH U CIEICTBUS U3 HUX.

31. Teopema yMHOKEHHUSI BEPOSTHOCTEH U €€ CIIEJICTBUSI.

32. Teopema 0 BEPOSITHOCTH TIOSIBIICHHSI XOTS ObI OJTHOTO COOBITHSI.

33. Teopema 0 OJTHOI BEPOSTHOCTU COOBITHSL.

34. BepostHocTh runore3. @opmyisl baiieca.

35. IloBropenue ucnbitanuii. @opmyna bepaymm. HauBepostHeiimee 91ciao HACTYTUICHHH COOBITHSL.

36. Acumnroruueckue Gpopmynst. Popmyna Ilyaccona.

37. JlokanbHas Teopema Myaspa — Jlaruaca.

38. UnterpansHas Teopema Jlamnaca.

Paznen 10. Dnementsl Teopun BepositTHocTell. CiydaiiHble BETMYMHBI.

39. CnyyvaiiHble BETMYUHBI, UX BU/BL. 3aKOH paclpeeneHns ciydaiiHol BenuauHsl. Pan pacnpenenenus. MHOroyroiabHUK
pacnpeneneHus.

40. OyHKIUS pacHpeeNICHUs] BEpOSTHOCTEH caydaiHON BeINYUHEL, €e CBOICTBA U rpaduK.

41. BeposITHOCTb NOMAJaHUs CIIy4aifHOM BEMTUUUHBI Ha 3aaHHbIA yuacTok. TeopeMa o BEpOATHOCTU OTJENBHO B3ATOrO 3HAYEHHS
HEMNpPEPBIBHOM CITy4aiiHON BEJIMYMHBI.

42. IInoTHOCTH pacnpeeneHus BepossTHOCTe!. CBOMCTBA INIOTHOCTY, UX FEOMETPUUECKAsi HHTEPIPETALIUS.

43. MaTtemMaTu4eckoe O’KuIaHue JUCKPETHOM U HeMpephIBHOW ciiydaifHON BenuunH. CBOMCTBA MAaTEMAaTUYECKOTO OXKUAAHUS.

44. MoJia 1 MelMaHa CITy4aifHON BEJIMYMHBI.

45. Jlucnepcus u cpeiHee KBapaTHUECKOE OTKJIOHEHUE AUCKPETHON U HENPEPhIBHOH ciaydaiiHO# BennunH. CBONWCTBA JUCIIEPCUU.

ITpumepHsIe 3a1aHui 11 IPOBEJEHUS TEKYIETO KOHTPOJIS U IPOMEKYTOYHON aTTeCTallUl HAXOAATCS Ha y4eOHOM TopTae
CI'YBT B kypce MATEMATHKA.

6.4. MeTroaquueckue MaTepHuaJibl, ONpee/sIoIMe NPouelypbl OLleHHBAHUS

K sx3ameny normyckarorcsi oOydJaromiecs, CIaBIIne BCe paboThl, IPEeIyCMOTPEHHbIE TEKYIIINM KOHTPOJIEM.

OK3aMeH 10 JUCLMIUIMHE B 1 U 2 ceMecTpax CONEPKHUT TEOPETUUECKYIO YaCTh, HAIPABICHHYIO HAa OLICHKY 3HAaHUM U IPaKTHYECKYIO
9acTbh, HANPABJICHHYIO Ha OLIEHKY YMEHUII U HAaBBIKOB, XapaKTEePU3YIOIUX (GOPMUPOBAHUE YKAa3aHHBIX KOMIICTEHIIMI.
Teopernueckast yacTb 3K3aMeHa 0 JUCIUILIMHE TPEACTABIACT cO00I KOMIIIEKC BOIIPOCOB Ha YCBOEGHHE IIPOHICHHOT0 MaTepyala —
MOHSATHSL, ONIPENIEIICHNS], CBOUCTBA, TEOPEMBL.

B pamkax TeopeTHueckoil 9acTu 00y4aromuiics A KaXI0r0 BOpoca (hOopMynupyeT IpaBUIbHBIE, C €0 TOUKHU 3PEHUS, OTBETHL
3a7aHie CUUTAETCS BHINOJHEHHBIM B TOM CIIy4yae, €CIU JaHbl BEpHBIE OTBETHI HA BOMPOCHL. B MpoTuBHOM citydae 3amaHue
CUHUTAETCSl HE BBIOJHEHHBIM.

IIpakTHyeckas 4acTh 9K3aMeHa 10 JUCLUAIUIMHE NIPECTABIAET 3a1a4l, HAPABJICHHbIE HA BBIBICHHE BO3MOXKHOCTU IPAKTUUECKOTO
NPUMEHEHUS KOHKPETHOTO TEOPETHUECKOro paszena.

OK3aMeH BBICTaBIISIETCS C YUETOM PE3YNBTATOB BBIIIOJIHEHUS TEOPETHYECKOH M MPAKTUYECKON YacTeil B COOTBETCTBUH C
TPUBEICHHBIMH HIDKE TPEOOBAHUAMH.

HTorosas orieHKa «OTJIMYHO» CTaBUTCS, €CIIH CTYJCHT PACKPBLI CoJep KaHue TEOPETUUECKOM U MPaKTHUECKOH yacTeit Omera Ha
85%-100%;

HToroas omeHKa «XOpOILIO» CTABUTCS, €CITH CTYICHT PacKPBUI CO/lepKaHIe TEOPETHIECKOM 1 MMPaKTHUECKOit JacTell Omnera Ha
70%-84%);

HTorosas orieHKa «yI0BIETBOPUTEIBHOY» CTABUTCS, €CIIU CTYIEHT PACKPBUI COAEPAKAHUE TEOPETUUECKON U MIPAKTUIECKOH yacTen
ounera Ha 50%-69%;

Hroropas oneHKa «HEyJOBIETBOPUTEIBHO» CTABUTCS, ECIIU CTYAECHT PACKPbUI COAEPIKaHIE TEOPETUUECKON U MMPAKTUUECKON YacTel
owiiera MeHee, yeM Ha 49%.




7. YHEBHO-METOJUYECKOE 1 THOOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI (MOAYJIS)

7.1 Pexomengyemas iureparypa

7.1.1. OcHoBHas JIMTEpPaTYpa

ABTOpBI, COCTaBUTEIU 3arnaBue W3narenscTBo, TOA
JI1.1 |Haraucon U. I1. Kpatkuii Kypc BbICIIEH MaTeMaTUKU Mocksa: Jlans, 2009
JI1.2 | TyranbaeB A. A., Teopus BepossTHOCTEN 1 MaTeMaTHYeCKas CTaTUCTUKA Mockga: Jlans, 2011
Kpynun B. T
JI1.3 |IMuckynoB Hukomaii JuddepernuanbHoe # HHTETPATBHOE HCUUCICHHUS: yueb. mocobue Mocksa: Unterpai-
CeMeHOBUY JUISL CTYJICHTOB BY30B TIpecc, 2001
7.1.2. JlonojHuTEJBHAS JIUTEPATYpPa
ABTOpBI, COCTaBUTETN 3arnaBue WznarensctBO, TOA
JI2.1 | I'mypman Bnagumup PykoBoICTBO K pelIeHUIO 3a/1a4 IO TEOPUHU BEPOSITHOCTEN U Mockaa: Briciiee
EdumoBnu MaTeMaTHYEeCKOI CTaTHCTHKE: yaed. mocobue obpa3zoBannue, 2008
JI2.2 [ Munopcknit Bacunmmit | COopHUK 3a71ad4 1o BBICIIEH MaTeMaTHKe: ydel. mocodue Mocksa: U3a-Bo ®us.-
ITaBnoBuu Mmar. jur., 2006
JI2.3 |JInuneBuu Ombra Maremarnka: yaeOHoe mocodue Hosocubupck: CI'YBT,
HropesHa, lllepbakoBa 2017
Tlanuna
BuagumuposHa
7.1.3. MeTtoguueckue pa3padoTku
ABTOpBI, COCTaBUTENIU 3arnaBue W3narenscTBo, TOA
JI3.1 | Hroxosa C. 1., Metoauueckue yka3aHus U 33[aHUS 110 BBICIIEH MaTeMaTUKE K Hosocubupck: HI'ABT,
Emunosa E. C., TUIIOBOMY pacyeTy o TeMe "OyHKIUN MHOTUX IePEMEHHBIX " 1997
labanmaa B. U.
JI3.2 |EnmunoBa E. C., MeTtonuueckue yKka3aHus ¥ 3a/1aHUs 10 BBICIIIEH MaTeMaTHUKE K HoBocubupck: HTABT,
[abanuua B. U. TUIoBoMy pacuéry "nddepeHimaapaoe neuncienne GpyHKmn 1997
OZIHOM TepeMeHHOn"
JI3.3 |T'aBpuioBa AneBTuHa | AHaTUTHYECKas T€OMETPHS: METOA. YKa3. M 3aJlaHus 1O BBICIIEH Hosocubupck: HI'ABT,
MuxaiinoBHa, MaTeMaTHKe [[J1s1 CTyAeHTOB 1 Kypca o4. popMbl 00ydeHHs BceX 2009
[lepbakosa ["anuHa cretr. |
BnagumuposHa
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUMIIJIMHBI (MO JISI)
Haznauenue Ob6opynoBaHue
YuebHas ayJUTOpHs quist | AynutopHas nocka; Komrurekt ygeOHOM Mebenn; MynsrumenuitHoe o0opymoBaHHE: HPOEKTOP
MIPOBEICHUS 3aHATHH | (CTaMOHAPHBIN), 9KpaH (cTanmoHapHslil), IIK (mepenocHoil)
JIEKIIMOHHOT'0 TUIIa
YuebHas ayAUTOPUS 1t | AynuropHas 1ocka; KoMrutekT yaeOHoN Mebenn
HPOBEACHUS HIPaKTHIECKUX
3aHATUN
VYuebHas ayIUTOPHS Ui | AyauropHas nocka; Kommiekt yueOHoi Mebenu
MIPOBEICHUS TPYITIOBBIX u
WHIWBUIYaJIbHBIX KOHCYIbTAIMNA
TTomermenue s | KommiexT yaeOHoi Mebenu Ha 15 mocagoyHbIX MecT.
CaMOCTOSITEIILHOM pa6ortsr | [IK — 10 mwr., moakmrodeHHbIX K ceTd "HMHTepHeT" M 00ecrneunBaronuX JAOCTYI B 3JICKTPOHHYIO
00yJaronxcs nHGOPMANNOHHO-00pa30BaTEeIbHYIO CPEIy Y HUBEPCHUTETA.
YuebHas AyIUTOPHS Jutst | AyauropHas 1ocka; KoMruiekT yaeOHON Mebenn

IPOBEIEHHs TEKYLIEr0 KOHTPOJIL

u l'[pOMe)KyTO‘IHOﬁ aTTeCTalun




